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The Service of Temperature Supervision in YOUR Ploy 









A COMPLETE LINE OF TAG RECORDER - CONTROLL! 
WITH 9”, 10° & 12’ CHARTS AND MODELS FOR 
““ON-OFF’’ AND THROTTLING CONTROL! 


Today, TAG offers a complete line of modern Recorder-Controllers, using 9” 
and 12” charts to satisfy economically and with certainty every industrial req 
ment for the measurement and control of process temperatures. 
These famous Air-operated Control Instruments embody all the exclusive 
modern TAG features with the dependable precision which has becor 
TAG tradition. The flapper mechanism has been redesigned and is 
available in either "ON-OFF" Control Models for most industrial nee 
Throttling Types for service where apparatus lag is present. 
Ask for your copy of Catalog 1060-l . . . learn about 
th exceptionally long pen travel in these Recorder-Contr 
Stim and TAG's ingenious, interchangeable tube system. 
also see why, throughout Industry where the maintenanc 
product quality and uniformity is the w: 
word, the TAG imprimatur is to be see 
HHH VOLS TttT tit ~=panel boards in steadily increasing 
LV. ae 
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C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 
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INDICATING THERMOMETERS 


Easily read, accurate temperature facts mean 





ings. You can read Foxboro mono-therm 
thermometers easily even from a distance 
feet. The figures and graduations are white 
black background free from highlic 
leading pointer indicates exac 


nN 
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1ecessary to take readings 
illuminated surrounding 
located as much as 
This enables you to 
out of dark corners 
Type thermometers are 
unfailing service. Each 


Dratea—not at just one mladway 
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specify Foxboro and 


RECORDING { CONTROLLING - INDICATING 


{ [ THE FOXBORO COMPANY 
oa nstruments 


46 Neponset Avenue, Foxboro, Mass., U.S.A. 


TEMPERATURE - LIQUID LEVEL Branch Offices in 
PRESSURE - FLOW - HUMIDITY 








Don’t leave it 
to chance! 


Test 
all your 
materials 
on 














American M-A:’N Corporation 
40 Rector Street New York 








Control YOUR LIQUID 


ASSETS 


@ The LIQUIDOMETER remote reading gages auto 
matically indicate or record liquid levels. No pumps, 
valves or auxiliary units required to read them. Bal 
anced hydraulic transmission system ingeniously com 
pensates for temperature variations on communicating 
tubing. Accuracy unaffected by variations in speciti 
gravity. Approved by Underwriters Laboratories and 
similar bodies for gauging hazardous liquids. Models 
are available for remote signals, automatic control of 
pumps, etc. DIRECT READING models available 
where remote reading ts not required 


THE LIAUIDO METER corp. 


— 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y. 
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Dangers From Within 


ivs Is pleasant for a technical magazine to receiv 
| s praising its contents; still more gratifying whet 
ndents laud its policy. Zealous engineers who de 
ving from the professional use of printer’s ink take 
pains with the matter than with the manner—and 
fterwards, take greater pride in compliments on th 
' Jnstruments acknowledges with pride the receipt 
s in praise of its May editorial. This was largely a 
f two recent books: 


hines Over Men. By RAYMOND & TA rece \ 
Ww York ’ 


1929. ¢ hi-embossed 


ehinery and the 


Living. (1 | 
tute 1 North 1 


(* vo 1939 Paper \ iInehe o> ore } 





favorable review of the first; a favorable review of 
ddition to the “fan mail’ there came protests. Thes« 
ts came from Raymond F. Yates, the author of “Ma 
Over Men.” First a telegram, then a quasi-auto 

hhical letter of about 2500 words, then a reminde} 
torial accuracy and impartiality would requir 

g some quotations from the expressions of praise as 
s some quotations from the long letter of protest 
space limitations lead us to give space to the pro 

y. Another reason is that we admire brilliant spor 

s writing (even when it is directed against us!). Here 
e passages from Mr. Yates’ letter which we conside 


st effective in placing on record his character, polities 


ttainments: 


- and t t { ? ny 
MACHINES OVER MEN, I'd | ir face t I 
nan ft internationall r , \ 
! thi } t w } b l 
bl hed b he l I ! ‘ 
P ula / , haiti? 
publication 
referel! t \ Pp it bh 1 
1 wt = | ? Tl 1 ft 1 } a 
ned Republicar i: 1 “ 
Der ? ni t I XI I ? 
ibt tl 1 ] t t | 7 t I 
] ? f t ti I t t ’ 
pr lent ar I ! IX \ It 
nt , " tant } ! t } 
Sil IX t w 


ve read Mr. Yates’ letter, our face did turn red (not 
mortification, for Instruments sees no reason to retract 
review of “Machines Over Men") but with fear for the 
e of Technology's progress—a fear based on the real 
n that the powerful, close-to-the-W hite-House, prophets 
technological unemployment” who themselves are not 
clans, are gradually succeeding in converting to thei 
ous beliefs some technically-trained men—not only 
s or weaklings, but even some of the older, renowned, 
ssful men who ought to hold fast to the credo that has 
ts first article ‘‘Automatization Makes Jobs.” 
lize that the author of ‘*Machines 
Men” has the brilliant record summarized in the above 


+ 


s terrifying to rea 


S and is, as we learn from his letterhead, “Forme. 
Engineer Hudson Engineering Corp., Eleetrad Corpo 
f America...” etc. We never are afraid of shabby 
x orators but we have reason to fear the effects o 
inces against labor-saving devices by highly-respected 


luential citizens, especially those who have won thei 





? 


spurs as engineers. Mr. Yates indoubte 
man to whom we wk raw? A mn ¢ 
hunting and fishing for days at a time and wl 
nonor us to have as a house guest; and that is a 
we dread his power t nfluence American publ 
When we read his letter, one of the first tl ht 
to our mind was that we first id felt tl k 
1934 while reading a book by anothe uccessf 
man who, like M1 Yates had come t re eve ti 
devices create unemployment: the ite John | 
famous British enginee} hose inventions created 
of new jobs, a man of rare charm and culture 

l t bh “ ! 

al ? 
: r+) a 
' 1 wane 

Last vear we had a similar seare when tl U 
ment was about to issue the first offic Re ! 
mentation: thoug! tte? ee techrrer 
that instruments throw met it of wo (1 
Uncle Sam had us revise the text before public 

Kot years we have een crusading in Tavo} 
devices as job-creators, and u ng 1) 
combat the propaganda against then As ru 
torials gave the impression that the or Si ce 
were outside our ranks. Perhaps this is not the 
tive policy. Perhaps we shou encefort ¢ 
different strategy. On this occasion, therefor 
declare it to be our considered opinion that ! 
all instrument users | ! that Automat 
J ibs, is to eor ey the pride the t 
trained met Vno are belng I lence the te 
unemployment” propaganda 

In re-reading Mr. Yates ett n ( 

ISTICE ve Can ac sSia is i ( ( 
he is not an enemy of the mac e. Here it 
to persist in your Kettering-! le f Ut 
right on persisting, but don’t call me ed if J 
vith you. And that does NOT e me an ‘ 
machine as you infere.”’ This ssage ma\ 
the line of reas ny f owed by me engineers 
it conelusions sucl is those } ted in M) \ 

Wit il] due espect to M Yates l ntall 
are niy t » W Ss f ending unen ment 
States: One is to adopt. totalit ins 
Way 18 to produce n I’¢ 1¢ Ul! ta t! e T 
Nation shall be well-housed, well-clothed, well-fe 
ne able to wi cars, adios encyv¢ aedla 
tors and other materia vd to modern ¢ 
then, to produce the optimal quantitle t¢ is 
slaving the producers, it ious s nec 
the labor content of each product nd this ¢ 

very new labor-saving Sstrument ne cut 
total of human drudge) nd i ease the s 
sure and civilization. We are not the Utoy ~ 
helt vers n gvradua DD? rress ti ug the natu 
pered idvance of technolog Those t 
progress are tl chasers aft n 
Yates, are good Americal not ‘ 

il sense, but the n rs é 

(Cont ‘ 
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Time Meter & Signal 


Caroma sovere’ ct.) 








All-purpose Agitator 
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In this department we strive to re- 
port each month ALL the new devices 
for measurement, inspection, testing 
metering and automatic control—in 
the form of concise technical descrip- 
tions. 

When 


directly, please mention this depart- 


writing to manufacturers 
ment as your source of information. 

Or write to 
Instruments Publishing Company. 


Information Section, 








9 Sight Flow Meter 
for Laboratory 








Bi-metallic Stem Air-operated 
Temperature Controller 
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Constant-voltage Transforme: 
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vheelco “Radio Principle” 
INDICATING CONTROL 
THERMOMETER 


combination of the famous 
lco ‘Radio Principle’’ CA- 
SITROL controller and a bour- 
tube assembly produces tem- 
ture indicating accuracy and 
sensitivity unequalled by 
ther known method. A radio 
ulse does the work. There are 
ontacts or moving mechanical 
ts to interfere with the per- Bulletin 
rmance of this instrument. 420] 


Write 


Wheelco Instruments Co. 


1933 So. Halsted St. Chicago, Ill. 


How Important Is Accuracy? 


W/ ITH electric flow meters there must be 
no chance for lag or error in record- 
g or integrating flow, for the cumulative 
effect of even slight discrepancies will be 
sufficient to make valueless the records upon 
‘hich management must depend for impor- 
int decisions, 
chrane Electric Flow Meters, which are 
perated by the galvanometer-null principle, 


re guaranteed tor their accuracy and de 
ndability They are reliable guides for 
mpiling records of consumption, intake, 


put and variations in the rate of flow 


Steam, gases, water and other liquids 
Write for Publication No, 2096, 
COCHRANE CORPORATION 
3120 N. 17th Sc., Philadelphia, Pa 
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Nine-inch Cathode-ray Tube 


Intensifier rit 
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CON TRON cyst EM| 
The Mark of 
Effective Control 











Process Control for sensitive. stable 
automatic control of temperature. 
pressure, liquid level flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly.without overtravel or hunt- 


ne. Ask for Bulletin No. 101 


Combustion Control that is simple 
but « omplete for prov iding econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 


No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
cuiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft. pressure, tem- 
perature and speed, 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 
cating, recording and 


integrating the flow of 





steam, water. sewage, 
air, gas and other fluids. Bulletins 


No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and othe 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 








Dilatometer 





Industrial Noise Analyzers 


Ir t N 
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A Dependable 


MINIATURE 
FREQUENCY METER 


for Power Frequencies—between 
15 and 500 cycles per second 


Frahm Frequency Meters indicate by 
the resonant vibration of accurately 
tuned steel reeds, which hold their 
original calibration for a very long 
time. Simple. Rugged. Unaffected by 
wave form or by ordinary voltage 
and temperature changes. Wide 
rangé portable and = switchboard 


types also available 


WRITE FOR BULLETIN’ {555-1 


JAMES G. BIDDLE CO. 


[ELECTRICAL | "<3 INSTRUMENTS | 


1200-13 Arce STREET “\.~ Pritapecenta, Pa 














ELECGTROCELL 


Self-Generating 
Photo-Electric Elements 
Ultra Sensitive 

Permanently Stable 
| Unlimited Life 





Great variety of sizes and shapes 
Round cells from ¥% to 254” Dia 


Mounted or unmounted 


NEW: ys i 


Foot Candle Meters of unequalled 


sensitivity up to |, 1000 ft.-cd 
PHOTRIX 
UNIVERSAL PHOTOMETER 


S nale and multiple cell models 






PRICES From 
$37.50 Up 





DR. F. LOEWENBERG 


10 East 40th St New York, N. Y 








Television Signal Gene 
P ector T 


elope 





\ 
‘I 


40-ampere Tap Switches 








colorimeters, 


indards, coil testers 
1 transformer ammeters. 


) North 6th Street 





NOW 


elco Series 3200 





POTENTIOMETER 
CONTROLLER 


the unusual sensitivity 
Famous CAPACITROL control sys 
the well established 
y of the potentiometric method of 


measurement 


gain leads in supreme performance 
offering this unbelievable solution 
problems of extreme accu 


y and sensitivity. 


for Bulletin 3200 


Wheelco Instruments Co. 


1933 So. Halsted St. 








RUBICON PORTABLE 
PRECISION POTENTIOMETER 





Hich Pri 


PP ase iene 


We also make galvanometers, electrome- 


Kelvin Bridges, 


RUBICON COMPANY 


Round-chart Portable 


Recording V oltmeter 








Line Insulation and Bushing 


Chicago, Ill. 




















Power-consumption Tester 








permeameters, 


acronographs, clip- 


Philadelphia, Pa. 





















“10 
BILLION A ‘ 
To jl 


LIKE THE STARS IN THE 
HEAVENS ten billion to one is 


beyond comprehension, yet that is the 
ratio of the resistance range of the Rider 
VoltOhmyst. Electronic engineers have 
been quick to visualize the lasting useful 
ness of this new Electronic D-C Voltmeter 
Ohmmeter with ranges wide enough for 
the engineering requirements of today 
and tomorrow. It is designed for use on 
television, radio facsimile and _ aircraft 
receivers and transmitters, sound power, 
and other engineering work. 








The Rider VoltOhmyst measures 0.05 to 5000 
volts D-C in nine ranges—Q.]1 ohm to 1.000.000.000 
ohms in seven decade range with a greater 
convenience than any « ther existing instrument 
As an example. you can measure any D-C con 
tro! or Operating voltage wherever it may be 
without being concerned with the circuit 
plication with the signal present in € 
For. the Rider VoltOhmyst ha ne 
zero adjustment. You just put the proper probe 
on the poi to be measured and the 1 rt 
the voltage r resistance without any adjust 
ments as you change range 1ccuracy on 
the Ohmmeter, 7 n the Voltmeter. Iny 
sistance { the Voltmeter is 16.000.00 hm 
to 500 volt and 160,000.00 hr from 


5000 volt 

Operates over 105-130 NET $57 50 

volts, 25-60 cycles. PRICE S 
SERVICE 


INSTRUMENTS. Inc 
404 Fourth Ave., New York SEND FOR 
COMPLETE 
SPECIFICATIONS 
AND 


LITER ATURE 


Foreign 
4 Ww 45th Street 


















Portable Sound Level Meter 





New Electrometric Method 
of Chemical Analysis 


ie 


ELECDROPODE 
eee 
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age 152 Vol 12 
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MAGNETIC 


PROPERTIES 
-” a» 


; 
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. - ‘To tI ‘ % 
YOUR STEELS 
. 4 4 4. 





RAWSON FLUAMETER 


SIMPLES1 


AND MOST EFFICIENT 


THREE DIFFERENT STYLES 
Portable Standard with single electrical zero 
returt 
Switchboard Type with above zero feature 
located on flexible lead bench opera 
! n 
Iwo Button Pointer Shift in place of our 
patented standard zero return at a_ lesser 
cost 

fcknouwledged leaders in 


dete Pment of 


high sensitivity meters 


Electrical 


Instrument Company 


110 POTTER ST 


CAMBRIDGE, MASS 


Branct 15 East 26th Street, New York City 
Representative: E. N. Webber 


1313 W. Randolph St 


Chicago, Il 











High Qu 
RECORDING 
CONTROLLER 


\\ 
$90.00 


$100.00 
Ser 


Bulle 1 





ality, Low Prices 


RECORDER 
ee F \ 
} 'ethit $65.00 


$75.00 
Send 
Bulletin 900-A 


THE PARTLOW CORPORATIO 


12 Campion Road, New Hartford, N. Y 











For a thousand-&-one 


PLANT APPLICATIONS 


It «as a high 
speed “engine 
indicator, and it 
is just what vou 
need for record 
ing all pressures 
in all YOUR 


work 


Se nd for Full 
Data 


TRILL INDICATOR CO. 


CORRY, PA. 











Flow Telemetering Syst 
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A Complete 
INSTRUMENT 


HECKING SERVICE 


th time and use tend to make 
measuring instruments inaccu- 


in aid in keeping instruments 
ite, Electrical Testing Labora- 
s offers a complete checking 
sed . . from the checking of 
‘and portable instruments at 
aa atories, to the furnishing of 
ed men to check and adjust those 
ire permanently installed. 
“standards” are maintained in 
tant agreement with those of the 
eau of Standards. 


Electrical Testing 
Laboratories a 


East End Ave. and 79th St., New York, N.Y 














GALLET- GUINAND - GALCO 
and SECURITY TIMERS 


ore made by the world’s best 
chronograph craftsmen 


FREE CATALOG ON REQUEST 


JULES RACINE & CO. 


20 WEST 47th STREET NEW YORK 








Rapid-recording Sound 


Frequency Analyzer 


‘ . - * ! 
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You Can Measure 
INDUCTANCE |, 
CAPACITANCE _{_ 
RESISTANCE fw 


with this popular 


RCA 
UNIVERSAL 


ya “ln 


5 goin M4 4 


~ 





‘Ths FINE INSTRUMENT will be use 
ful in many ways in your laboratory. 
With it you can simply and speedily 
measure inductance, capacity and re- 
sistance over extremely wide ranges, 
as shown below. 

Easy to operate, this RCA Univer- 
sal A¢ 


brings you excellent quality at a mod- 


Bridge is well engineered, 


erate price. See it at your RCA Test 
Equipment Distributor’s. 

= 
Over 335 million RCA radio tubes have been pur 
chased by radio users in tubes, as in radio sets, 


it pays to go RCA All The Way 





WIDE RANGE OF MEASUREMENTS 


The RCA Universal AC Bridge measures 


Inductance . .. 10 microhenries to 10 henries 


Capacity . .. 10 micro-microfarads to 10 
microfarads 
Resistance ... 1 ohm to 1 megohm 





Accuracy... 5% over all at full scale 


Extremely portable, weighs only 5 1 2 Ibs 
Stock No. 9600 $49.65 Net 


D657 Suusomenl 


RCA Manufacturing Co., inc., Camden, N. J. 
A Service of Radio Corperation of America 
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June 1939 Pag 








Projector | ype Comparator 





Weld Timer 
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ent rmwed 
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HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS. 
The SCLEROSCOPE has done it for 


the past 30 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N. Y 




















- = 
Oe —___ > 
ee —=—— ee 
SMALL DRILLS 
from .0016 up to .1969 inch diam 
eter, all sorts of small turned parts 
Small wood screws in brass, steel, 

etc., turned from the bar 


MILLSTONES in SAPPHIRE and 
BLACK GRINDING DISCS 


H. €. M. ENGEL 


P. O. BOX 233, SIDNEY, NEW YORK 











Surface Temperatures 
a : The “Alnor” 
‘ Combination Pyrocon 









° 
Moving 
Curved 
Surfaces 


Ideal for rolls, molds, 
plates, platens and 
plastic material temper- 
atures. 
Write for bulletin. 


lilinois Testing Laboratories, inc. 
142 W. Austin Ave Chicago, Iilinols 














NEW “‘ALNOR” PORTABLE 
PYROMETER 


Shock Resisting, Float- 
ng Movement, Has 
5" Mirrored Scale 
Metal Case. 

Write for Details 


ILLINOIS TESTING 
LABORATORIES, Inc 


142 W. Austin Ave. 
Chicago, Illinois 








INTERVAL TIMERS 





ves ime n DPOCESS TIMERS 





wu mnbat ant | PROGRAM TIMERS 





TIME SWITCHES 





FLASHERS 











Write = 


st ERURNTNG Soria Manetecterine Co. | 


ents. Sensitivity 0.05 g@.-cm. in the 


range guaranteed accuracy + 0.5 








Control Relays 





vitl | l 
ite i \ pent nt t 
prox, 1 ( tt 
‘ beer 
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Stiffness Tester 
lel of V.5 


Stiffness G 


ent Co North Tonawanda, N 























Vacuum... . 
Thermocouples 


SOMPLETE LINE 
embodying 
man) 


unique 


features 





* 


® DEPENDABLE STABILITY 
® MORE EFFICIENT 

®@ HIGHER OVERLOAD 

® FASTER RESPONSE 

@ SMALLER SIZE—!/)"x1" 
@ LOWER COST 


| 
| 
These thermocouples will meet the 
most rigid specifications. Prompt de- 
| very is assured. Write your require- 
' 


nents to: 


AMERICAN 


Electrical Sales Co., inc. 
67 E. 8th St. New York, N. Y. 














ELECTRONIC DEVICES 
HIGH VACUUM APPARATUS 
MERCURY SWITCHES 
LAMPS and TUBES of All Types 
SPECIAL GLASS CONSTRUCTIONS 


METAL TO GLASS SEALS 


* 


Made to suit 
your require ments 


* 


A complete 
Engineering and 
Manufacturing service 


* 


15 years’ experience with the 
instrument trade 





| George E. Fredericks 


| 8031 Jeanes St. 


Philadelphia, Pa. 














Universal Testing Machines 


t in fre it) 

















MOELLER 
PRECISION GRADE 
INSTRUMENTS 


Our mercury th 


are made with the 


Glass Red Read ng Ce umn 


which makes them 


read under varying 


conditions, at a 


able distance and ov 


wide range 





In various scale ranges up ft 


or equivalent in both Metal and Ph 


nolite cases 


Moeller recording 


thermometers are fx 


likewise furnished] 
n various ranges 
up to 1000 F. or 
equivalent in both 
rouna ang square 


cases 


HYGROMETERS 


RECORDING 


BAROMETERS 


Write fo 


MOELLER—- 
INSTRUMENT 
—=COMPANY 


132nd STREET 


RICHMOND HILL 
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PRECISION COMBUSTION 


REQUIRES INSTANTANEOUS 
SENSITIVE, INFORMATION 


The HAZEGAGE “Electric Eve’? Combus- 
tion Indicator is the fastest instrument on 
many modern panel boards. It enables 


automatic controls to be set more pre- 
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RANAREX TAKE IT! 


Ranarex is extremely accurate, extremely responsive, yet 
it is not delicate. ... Far from it! Actual operation on naval 
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rugged mechanical heart! And Ranarex “beats the gun” 






for speed... you get almost instantaneous readings! 
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1. Measure CO. in flue gas 
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Instrumentation of a TVA Electric 
Furnace Phosphoric Acid Plant 


By J. N. JUNKINS and 


Chief, Chem. Eng. Design Div. 


RO 


GER H. 


NEWTON 


Senior Chemical 


Engineer 


Tennessee Valley Authority, Wilson Dam, Alabama 


LTHOUGH an experienced operator can control a rea 
sonably complicated piece of chemical equipment 
largely by “feel,” it is generally conceded that bette 

operation, higher quality product and lower costs result 
from the judicious use of indicating and control instru 
ments. Instrumentation provides also means of recording 


certain variables, a knowledge of which is useful in trac 


ing difficulties, and in comparing the efficiency of differ 
ent shift operators. In the first operation of a new type of 
equipment, instruments are an absolute necessity, sinee 


1 
+ 


minor difficulties will absorb the attention of the operators 
and the operating conditions will not be adequately ob 
served. Still another reason for use of instruments is t 
provide test data, so that a detailed analysis of operatio1 
can be made through material and heat balances, in study 
ing the means of obtaining the maximum efficiency and 
minimum cost from a unit. The number of instruments 
should be as small as will adequately provide the neces 
sary control data; however, accurate and reliable instru 
ments are generally too few rather than too many. The 
proper choice of type of instrument and location is of con 
siderable importance, since a single instrument can fre 
quently be made to provide information of the immediate 
control of the unit, a record of what has happened, and 
data useful in analyzing the results of operation. 
Comprehensive articles! have been published on the elec 
tric furnace phosphoric acid plants of the Tennessee Val 
ley Authority at Wilson Dam, Alabama. However, for thos« 
who may not have read the articles, the process will be brief 
ly described in order that the instrumentation problem may 
be better understood. The plant, which is to a large extent 
housed in the buildings of the old U. S. Nitrate Plant No. 
2, consists of three electric furnaces, two rectangular in 
shape and one cylindrical. All furnaces are operated at a 
load of approximately 5500 kw. The phase voltage is 180 
and the line amperage averages 20,000 at a power factor 
of 85% or better. The current is carried into the charge 
by three 30” carbon electrodes. The furnace is charged con 
tinuously from overhead bins through chutes with a prop 
erly proportioned mixture of phosphate rock, silica and 
coke. Under the heat of the electric are the phosphate rock 
is reduced by the coke to form calcipm silicate slag which 
is tapped from the furnace, granulated by water jets, and 


See Bibliography 


pumped to the waste pond, and elemental phosphorus and 
carbon monoxide come off the furnace as a gas throug 
an appropriate offtake pipe 

The furnace gas is handled in two ways: On tw f ih 
furnaces it is passed into a condenser where the phosphorus 
is condensed out and the CO pumped to the Raw Materia 
Department where it is used as a fuel gas for drying and 
nodulizing raw materials. The other furnace } I 
with a combu tion chambe} nw ch the phosphoru ("¢ 
mixture is burned at once and the products of combust 
namely P»,O; and COs, passed to a lrat mbe 
where the P2O; is made into phosphoric acid (H» PO 
contact with a water spray, thence to a Cott) 
tor where the acid mist is collected, the te ( 
ing up the stack 

The condensed phosp! S store ! ( 
tanks under water from which it pumped to the ! 
where it is burned to P2O; and hydrated, a ( 
except that in one system a packed towe ised ( 
f the Cottrell precipitator. The phosphoric aeid forme 
stored until ready to be use n the manufact ft 
superphosphate fert el 

From the foregoing description it } e { , 
a plant requires many nds of instruments to m« ire t 
temperatures, pressures, drafts, flows t mpere ! 
powell and to contre the } pe elations f ’ 
plant functions 
Determining the Instrument 

After a project has been thoroughly nvestigated ar 
its feasibility agreed upon, a flow sheet is prepared ea 
in the design stage embodying the principal featur ‘ 
quired for a full-size plat is indicated the data ob 
tained from the pilot plant operation. Such a fl eet 
shown he rewiltl From tt » fl aS sheet the ( nt? nt 
where instruments are required are determined and _ the 
conditions at those points are ( il liated tah r f 
pilot plant data. From these data the groupi: f instru 
ments is made and the proper type for each measureme! 
or control application is selected. An instrument diagran 
is then prepared, using the flow sheet as the basis, sl 
ing the function of, and connections to each instrument 


After 
actual 


this diagram 


locations 


@) 


f 


has been checked and approved, the 


the 


instruments and control are dete! 
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automatic pressure re gulator which operates a the erat S at yu te 
by-pass around the gas pumps. We also need ing sure that the operat ( 
to know the quantity of CO being discharged temperatures since he must rec 
m the furnace and an orifice type indicating flow mete tures on the log 
provided in the pump discharge line. Liquid pressure In the lower range of temps 
ives are provided at all points where needed. The con iron vs. Constantan couples are 
ensed phosphorus is stored under water and is kept in) Chromel vs. Alumel; and wl 
Iten condition and it is required to know the temperature 2500 platinum platinun 
f this phosphorus. All thermocouples are made 
tory. A large number are mad 
dt ae several picked at randon n 
ardized as a check on the lali 
The elemental phosphorus from the storage tanks is couple is also made up from ¢ 
umped to the burning or combustion chamber and the re and standardited to sce that it 
sulting P»O-; hydrated to phosphorie acid. Here it is needed For low and medium ten 
know the temperature of the gases in the vaporize corrosion-resistant wells car 
the temperature in the main burner outlet, the waste gas mometers are used. Examples 
temperatures at the outlets of the hydrating tower and off gas from the hydrator towe 
f the gas cooler. The quantity of air supplied to the vapor condenser liquo itlets e il 
er, and to the secondary air inlet; the total volume of the tiple-record type having fou 
ases leaving the system, the water supplied for cooling and red dots 
vdration purposes, are all metered. The water supplied fo. For the ver temperatures 
lration is automatically controlled to maintain fixed tem sired only for observing at 
ratures at the hydrator exit. ings n ail be not onlv acc te 
cased industrial type mercury t 
SELECTION OF INSTRUMENTS corrosion-resistant bu 
nperature Measurements 
Pressure Me eme 
Corrosion is one of the major problems that we hav 
face in our plants as hot phosphoric acid is extremely co All pressure and draft inst 
sive. Because of the frequent replacement required du are Indicating vertical-sc u 
corrosion, thermocouples give the best service even at the multiple type. Those ab tne 
temperature ranges where some sacrifice must be made nelined scales, s is to n n 
accuracy. However, by careful inspection of protective are desired, eac ndicating gag 
ells, ete., resistance thermometer bulbs and gas-filled con chart pressure irt ( 
instrument thermal systems have been maintained wit} nvolved are w enougl er! 
ut few replacements. flexible diaphragm type. I eX 
The Authority has standardized on potentiometer instru furnace roof is recorded b 
nents for thermocouple work and, where no control is Nnaving a range fron pre 
nvolved, a multiple-record type with a maximum of. six measuring essures of all 1 
ecords on one chart is used. Experience has shown that phosphorus, Bourdon-tube res 
vhen more than four records are made the instrument s desired 1 cont I S > 
ild print the record by numbered dots, especially if it is vise 4° Ss are ust e pres 
guide the operators who control by hand. Since the gas elemental phosp! IS IS Measure 
temperatures normally fall throughout any system, it is th corros star 
lite feasible to record all these temperatures on a singte In cas f Spl is pre tl 
nstrument, so that they appear in numerical order and ber is wound t] copper te 
give at a glance a picture of the entire operatior1 prevent solidification of the pl 
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INSTRUMENTS 
tment maintains an Instrument ial at youl 
ection of an assistant electrical engines 


issistants, installs all instruments and maintains 


1) 
nspection service. All instruments in the ope. 
> } dail ) +} Nete) , | 
are nspected dally. otentiometers are ecKed 
; : ’ 
standard cell, flow meters and pressure gages 


ero setting and with a manometer if for any 


Kleetrical ins 


é accuracy 1S suspected, ruments 
led with test blocks and are standardized as ofte) 


sary, usually about once every three months. The 
nts found to be out of adjustment are either ad 
the inspector on the spot or, if repairs are 
and the defec 


for repairs. 


temporary instrument is installed 


returned to the laboratory 


and control 


trument 
devices 1S 


instruments 
Chemical 


rch on special 


ed on by the Engineering Research 
in cooperation with the instrument laboratory. An 
e of such research is the development of a photo 
cell control which picks out conveyor pans which 
ed-hot them and 


ans with water. 


nedules in automatically sprays 


INSTRUMENT TROUBLES 


biggest trouble experienced with instruments has 
the inability to find materials which will consistently 
tand the attack of and hot P.O 


} acid 
For this reason it is a common occurrence at any 


phosphoric 
luring the 24 hours for thermocouples to burn out, 
ng immediate replacement. To care for this the in 
nt laboratory prepares a number of thermocouples 
per length and type for the various services. These 
which require only the connection of the 
vires to binding posts, are carefully labeled and set 

a rack on the furnace operating floor. Whenever a 
couple stops generating emf., the shift electricians 

ve it and, if burned out, replace it with the prope 
mocouple taken from the rack. The old thermocouple 
ead is placed back in the rack and gathered up by the in 
iment 
Considerable 


ocouples, 


regular intervals. 
formerly 


Inspector at 
trouble experienced with 
inary dry cells on potentiometers automatic 
dardization was not used, due to the extreme tempera- 
changes present at our switchboards. As stated previ 
vy, this matter has been corrected by the use of air cell 
tteries which appear to be less susceptible to tempera 


Was 
where 


changes, especially heat, than the ordinary dry cell. 
Pressure gages, draft gages, and certain flow meters are 


y susceptible to clogging of the lines due to deposition 
foreign material. This trouble has been ended by allow 
an extremely small amount liquid, to 
countercurrent from the gages o1 
Such a flow 
nsitivity of the meter, 


of gas, air or 
meters to the 
impair the accuracy 0} 


pres 





e point does not 


if properly proportioned. 


LABORATORY INSTRUMENTS 


J 


required fo. 
research laboratories. For tempera 
8000° F W heatstone 


considerable number of instruments are 


e in the engineering 


ire measurements up to portable 


idges and potentiometers are used in connection wit] 
ppropriate thermocouples; for the higher temperatures 
ptical or radiation pyrometers are used. Draft gages are 
isually of the inclined type, or, if a record is desired, the 


liaphragm type. If the temperatures are to be recorded, a 
laboratory main 


for a num 


ecording potentiometer is used and the 
stock of 
of the 


the project 


slidewire bridges and charts 
Instruments are issued 


the completior of their 


ranges commonly used. 


engineers W ho, at 





ect, return them to the laboratory where they are care 
\ uly checked and standardized and put back in stock fo 
iture use. 
INSTRUMENT LABORATORY 
The instrument laboratory is provided with a sensitiv 
the and a drill press, together with small tools for the 
anufacture of small parts and equipment. A high-pre 
sion potentiometer is kept for laboratory checking of ther- 
" couples and potentiometers, and a carefully-standard 





Combustion Chamber Roof, showing Zircon Thermocouple Wells 


ized optical pyromete! for checking optical pyromete 


Both radiation and optical pyrometers are checked 
block placed in the tube i 


ing them on a refractory 


Globar muffle furnace, the temperature of which is checke 
by a platinum ° platinum 10% rhodium thermocoupl 
and the laboratory potentiometer. This furnace also use 


to standardize thermocouples. 


Standard electrical instruments: ammeters, voltmeters, 


wattmeters, and a rotating standard watthour meter, are 
kept by the laboratory for the testing of electrical instru 
ments. Radiation and optical pyrometers which are in da 
use and portable potentiometers \v ch are to be in use f 
long perlods of time, ale hecked it regu rite i 
usually once a Wee! hy comparing then t | i} nstru 
ment previously) checked in the iborator\y f thev are fou 
to be inaccurate the aboratory instrument temporal 
substituted for the inaccurate instrument whicl eturne 
to the laborat rye liuste ind then t ( 
to the yt 

It has heen the A uthe t expe ence that t p . 
nstrument me}? liable at all times ha r e} t 
by Keeping the nst iments idjusted na ) nt ne 
the confidences f tne operators ! the accuratc 1 tne 
struments whi they are using 
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A Method of Measuring Peak Pressur: 
Developed Due to Water-Hammer 


By KE. H. SALTER 


Engineer, Electrical Testing Laboratories, New York Citys 





VA) 1 ive ee! ised 17 the determinat n oF i! 1 Bourdon tul ssure rap’ filled t 
t ea ] mi intered the ite namme 1 econ ted int t} system, at the point where 
! tne @ closil I i Live ! ite ne ment desired, tl ug! i small spring-loaded « ( 
hese ethods are (a) the engine indicator and (b) the The accompanying photograph shows such a peal 
ii! Bourd tube pressut vage equipped wit! 1 max ive made sing 1 extra-! ivy vertical che 
tern ind. In an investigation of water-han ind a 300-lb. pressure gag 
conditions in domestic water sup As long as the sum of tl 
tems made at Electrical Test pressure and spring’ pressure 
Laboratories attempts were mad gage side of the check valve 
check these methods one against the peak pressure in the wat 
the The result is far from satis m, each pressure rise \ 
factor vater to the gage and to some 
tes Se f the rage { ‘ relieved. However, as the f 
found that the position taken by the 1 two sides of the check va 
mum hand depended upon_ the ach equality, less and less 
nertia of the hand, the friction of a afforded, until finally, when thi 
( | the mounting and just how no further flow of wat 
from the operating mecha the gage, the summat 
n Va delivered. Various attempts the gage reading a1 
vere made to adjust gages to agree spring pressure 1s_ the 
th the maximum pressure ndicated peak water pressure 
the engine indicator, but althoug! found that the wate) 
net! Is i adjustment vere found had to be repeated f1 
ch gave the desired agreement to six times to prope 
t the vyagves A lid not mal the peak pressure, the 
ta tne calibration her of repetitions depe 
During the process of making these upon how much air re 
ecKks betwee! the engine indicate in the gage 
ind the gages, it was noted that the This tvpe of peak pre 
maximum pressure shown by the in indicator was. ther 
licator under a definite condition was against the engine ind 
ent ilfected by the stiffness of When the two were co! 
ndicator spring used. When a sely enough for the pressure 
nt sj ng is used the hamme} rded by the indicator to be « 
! ures found were lower than whet e at the gage, the two met 
i heavier spring was used. This was e found to be in agreement 
parently due to the relief of the eak pressure gage method was 
ressure afforded by the movement of successfully used on household 
he licat piston in recording tl -vstems in which the maximun 
essures, even though that movement stentaneous water pressures 1nd 
it most is small. Such a finding, of due to water-hammer were of tl 
urse, meant that the true maximun der of 1000 Ibs./in 
tantanecous pressu In a given pipe System could neve! Whe suci i gave is well made, the “drooping” I 
be determined by the ngine indicator, since some pressure hand, due to leakage in joints and at the check valve 
el always afforded by the movement of the piston it slow. For investigations in which numerous pressure n 
ng the record urements are to be made it then becomes necessary t 
As a result of these findings, a simple arrangement was Vide i valve on the gage side of tl check valve fi 
lf sed, meeting all the requirements for a true peak pres purpose of releasing the pressure and resetting the 
ire determination, and demanding only that the hammer to a low pressure indication. The photograph shows a 
ssure be repeated several times. This device consists of ilve in position for this purpose 
DANGERS Continued from pade 
achinery seem to fear also the political and economic and the fact until the whole cial order comes tun ) 
cial structure which we have inherited from the Founding (Italics ours.) We hold that American inventiveness 
itners 1 tnis Re public OP yineers should hold fast Wit! enterprise have haualt oul social ( rder: that they Wil 
ery unce of their strength to the conviction that then tinue to do so, and that labor-savinge methods constitut 
rk is a blessing. Mr. Yates no doubt has too lofty a chat essential phase of this process of social and economic 
acter to sli ver the political fence, but thousands of youths terment—a strong pillar preventing “tumbling dov 
begin by losing faith in the benefits of automaticity 
ght end up by losing faith in all articles of the Americar Errata in article on “Relations Involved in Metering Ka 
ed ——- Vetoes mates ane in his hook of the expres of Flow” - shite issue: 
creaky economic system” and writes us ‘Ostricl * should ; : | ond 
ke, you ignore the fact [machines causing social mal . ! t : : 
jjiustments] and, ostricl ike you will keep on ignoring 



























































istrumentation in the Soap Industry 


By C. T. ATWOOD 


Lever Brothers Co., Cambridge, Mass. 


nsidering the applications of instruments in. the Soap Bo 
Soap Industry it should be understood that a good per In the soap kettles { ‘ 
ntage of operations in the industry are still largely of means of open and closed mae — 
nature. In these processes final control is usually perature slightly over 212 Stan Pi 
sed by the chemist’s burette and test tube, rather thar the mains to indicate availabk rec. 
essure gages, temperature recorders, and so forth. Ih also occasionally sut ; f bake 
ocesses of a more nearly continuous type, howeve hi suppl 
mentation is of great importanee although manua Liquid caustic soda , , 
er than automatic control remains the rule. For the sake whe equired. The caustic st ; , 
itv, we propose to follow the normal continuity f constant temnerature: i a a \ 
ms In adiscussing this topie ressure ecu t the ( cu ting ty 
for changes it essure due t ‘ f 
Hi of the caustic. The caustic st S ( 
ils, fats, and caustic soda, the principal raw materials i with overflow lines hic nelude be 
manufacture, are received in tank cars (drums for the that ae te the passing [ l 
er concerns) and weighed in on track seales. To obtan ‘| educe the escape t steal t ‘ t t 
epresentative sample from a car of oil or fat, an instru tion of moisture in the soap kett n 
ent called a sampling-thief is employed. This consists of tles have been equipped th cov and 
aluminum tube 12° long, with a valve at the bottom, types. Since Hservatior mie at estrict 
erated by a |4 steel rod attached to the side of the tube covers, the Kettles are equipped with auton 
unning its entire length. In operation, the thief, witl bells actuated by thermocouples t ndicate ¢ 
e open, is inserted into the manhole of the tank car and ing soap in the ketth 
ered slowly into the oil or melted fat. When it strikes Soap | ng must still be classed as an a 
tom, the rod is allowed to drop, closing the valve and makers’ principal instruments are eyes, fingers, t 
ecuring the sample. The filled sampler is removed from the trowel. Great store is placed on the appearance 
ind is drained into a pail where the oil is thoroughly a kettle of soap at any given stage. An experi 
xed before analysis. boiler eat ude free alka percentages, in the Ve 
Closed steam coils within the cars are used to melt out with surprising accuracy by meat r the tast t 
solid fats to a pumpable consistency. Temperature co usually is rather rough treatment for the tongue. The t é 
s not necessary at this point, but steam pressure regu (an ordinary mason’s trowel) is it uable at t I I 
ition 1s required. a boil of settled soap The not soan must rut ff tho wal 
Krom the cars the melted oil is pumped to either a warm ‘Just so” before it can be left to settle, else an imprope 
ink storage room or to outside storage tanks. The tank nigre separation will result. P ips the trowe t 


I 
‘ ate] he inlaced } Sj ile eentrifuo separator whiel 
om air temperature is thermostatically held at 120°F., to ately De replaced by a simple centrifuga parat 
7 } Will OV re val rat ct S acts c } ’ eT eed 
ntain the fats in a liquid pumpable condition. vill prove more accurate, Just as taste is beings | 


The quantity of oil in the tanks is best determined by tape a large extent by laborat 2 alysis I wwmete tne 
neasurement or by float gages where the tanks are so Caustic and oil may ultimately prove of considerabi 
equipped. Pneumercators and Telegages have been tried fo tance during sapot inca 
measuring liquid fats and oils, but these become insufficiently I obta Ree Se aye Spee Fee Ve: ’ ae 
ecurate in continuous use unless subjected to frequent ove Vice canned 2 g0-devi S used: It consists Of a | cast 
aul. The discrepancies between actual measurements and yn eylinder 5” In diameter and 10" high, At the open end 


figures shown by these pneumatic gages are caused by the f the cylinder are attached a handle and chain f 
iccumulation of solid material (fat or foreign matter) with 

the apparatus. Before pumping to the refining and bleach af abate 
ng equipment or to the soap kettles the liquid oil is weighed @PProval, altnougi rough chemical tests for Tree alkali are 
made on the spot by the soap boilers 


the sampler into a kettle of molten soap. 


No soap can pass to the next operation without laborat 


n large tank scales equipped with a ticket recording feature 


that a printed record of each transfer is obtained. ; spaepe ~ ~ s the settled soap is pumped to therm 
Caustic soda refining is done at definite temperatures, rr ne = mae MEG Svorage abs WHICH Manta 

rding thermometers being used for best results. Lye In a uniform liquid condition. Ih dieati g¢ thermomete ( 
trengths are adjusted by using Baumé hydrometers. Lab provided for convenient reading. The quantity of soay 
atory analyses establish quantities. each tank Is shown by pneumatic indicators which operat 


; ; , on the principle of static pressur Ithough these mec} 
Vacuum bleaching is used on some tallows when special | ire. Although t 


, cal instruments were not found sufficiently a nrate f 
eaching efficiency is required. Vacuum gages and record soar , : ccura 
- ; _ measurements, they are used for soap because the indicat 
ng thermometers of the usual types are used, but laboratory , hea ca 
’ rN , ; can be located at a distance from the tanks it point ere 
lor readings must determine the characteristics and dura ; pone y 
Trequent readings are necessa 


tion of the bleach. 
Earth bleaching is most effective at certain temperatures, 7+)... R 
but excessive heat causes oxidation and color reversion. Re 


cording thermometers are essential. Laboratory color read Glycerin-containing lyes move from the ap Kettles t 
ngs determine the bleach necessary. storage, then through scale tanks to treatment tar 
After the refining and bleaching steps, the oils are filte: Glycerin Department. A satisfactory flowmeter would elin 

ressed. Hydraulic closing devices are frequently employed nate the scale tanks and contribute to continuou é 

ind these are equipped with pressure gages to indicate the In lye treatment the free alkali is neutralized with hyd: 
tightness of the plates. Pressure gages on the feed lines chlorie acid under laboratory contro Alum 1 elohec 
help materially to prevent breakage of the cloths and leal and added to the lve to precipitate fatty acid ! ible 
age, and indicate the degree to which the press is filled soaps. After filtration the treated lve is transferred to the 
During pumping from the bleached of] storage tanks to the vacuum evaporators where it is concentrated. 7 ( 
soap kettles, the quantity of oil is measured in the tanks by ment is supplied with vacuum indicators and ( 


Oat gages. steam pressure gages and recording thermomet 








t educing valves are used to maintain uniform stean nose, with thermometers t SI the water Inlet ar 
‘ ire. Cont ce ces are used to some extent for mal! temperatures of eacl 
ining constant liquid level in the evaporators Plodded bar soap may be coded so that the manuf 
In the distillation of glycerin, a considerable number of can tell the date of production of any given sam, 
nstruments are used. These consist of recording and coding is done at any of a number of locations wit} 
cating vacuum gages, recording and indicating thet type similar to that used in printing. In some ¢ca 
ete and pressure gages on all distilling units and or coding is done by a revolving metal cylinder whic} 
the condensing equipment. Temperature and pressure con the type and as it revolves imprints the code at int 
t ( ire itilized for condensing the various fractions of yn the strip of extruded soap. In another case one 
eri ipors within the proven limits letters are inserted in the stamping die. In yet 
\ recording barometer is installed in the Glycerin Depart instance a moving finger codes the stamped bar 
ent 1 frequent comparison with the manometers on the dge just prior to wrapping 
irious pieces of vacuum equipment. Control of the dis ' 
tilled glyceri governed by the instruments just described, Packing 
ind | frequent laboratory checks made to insure quality After wrapping and packing it 18 customary to st 
he distilled glycerin is bleached and filtered through the code on the case and this is done by hand stamp or rot 
ial type filter press. These presses are equipped with tem cylinder to provide for identification of the product 


perature and pressure indicators to assist in filtration Cases of soap on conveyors from the packing room t 
. . . wars shy ar ) th ical or leet? ’ ~)) 

he finished glycerin is taken from storage in tank cars “@rehouse actuate mechanical o1 photoelectric counte 

00-gallon drums, weighing being dene on track scales conventional type. To prevent the formation of serious 











the first instance and platform scales in the second electric trippers which actuate lights or horns, or s 
; quid chemicals consumed in the glycerin recover. ff the power, are installed at various points in the co 
cesses are received in tank trucks and are weighed on a Ing system. 
ick scale before being pumped to storage. The mineral] 
: ; : Spray Drying 
icld transferred within the department by means of ar : 
cid egg and is measured volumetrica in calibrated tanks In preparing a mixture to be sprayed it 1s necessa 
measure the liquid soap from the storage tank by meat t 
/ . a seale tank before transferring to the crutcher. Soi 
m the storage tanks the molten soap is fed to cor silicate, a common ingredient in soap powder, is also we 
lous chip dryers. Te mperature recorders and controllers from the silicate storage tank by means of a scale ta 
ure nstalled on all dryers. Temperature indicators show the storage tank the temperature is maintained at } 
niet and itlet figures for cooling water in the chill rolls able level by thermostatic control. In the crutcher, 
Phese att temper itures must be varied according to the may be either open or closed, the ingredients are tl 
type of soap as well as atmospheric conditions. Most con mixed and brought to the proper temperature. Th 
nuou ers are equipped with regulating valves designed is then pumped to the spray nozzles, ofte1 am an inte 
{ l iinta uniforn cl » moistures hy pres ving constant liate storage reservolr to insure continuous ope it 
ture rei il conditions as far as possible ditional heat is imparted to the mix by means of. st 
Mi ete ire necessary in determining chip thickness cols or jackets, O1 eaters, » neaters, et accordll 
nd thicknesses variations at numerous discharge points the demands of the process. Pumping is usually a 
Humidity records Sand controllers have been tried exper! plished by rota pump t 1vOld pressure Tluctuat 
nenta th continuous soap dryers, but without proving the nozzles 
tne value (ne great handicap In such an installation is The soap pressure at point of Spraying may be ret 
the difficulty in preventing the wet-bulb thermometer fron the atomizing steam or alr pressure 1s usually recorded 
becoming coated with soap dust and thus losing its sensi mn conventional equipment 
tivity. In view of the success of humidity-controlling appa In installations using hot air it is customary to re 
itus in othe) ndustries, however, it is not unlikely iat the inlet temperature of the heated air. When gas fur 
this problem will ultimately be solved are used to boost the temperature above that obta 
As the chips leave the drying chamber, it is important from high-pressure steam, it is necessary to employ § 
that they have a uniform moisture content. At present, how pressure gages, hot-air temperature recorders and auton 
ver, we are not equipped with a means of immediately and Controllers, and automatic thermocouples to relight th 
iccurately determining the moisture of the sampled cl ips and set off an alarm in case of pressure drop. Fu 
Electrical conductivity has not shown great accuracy with Often used instead of gas 
because of the poor conductivity of the soap itself and The fans for handling the high-temperature ait 
t he rving electrolyte content When at electrical moisture vater-cooled bearings to prevent overheating. In some ca 
tester capable of speedy and accurate determinations o1 these fans are turbine-driven and tachometers indicate 
ip Is developed, however, a ready market w be found speed of rotation 
Most successful spray-drying units include exhaust f 
7 ng n addition to the intake fans and in some cases these ope 
Che dried soap chips are conveved from the drvers to ten ate under slight negative pressure. When this is the ca 
rary storage bins and from these bins the chips fall into indicating and recording draft gages may be supplied t 
cale hoppers ¢ horizontal mixers supported on_ scales insure the proper conditions 
Liquid ingredients such as perfume are frequently weighed 
n automatic scales equipped with a photocell which inte? Boiler House 
ipts the flow when proper weight is reached. The duration Due to the quantities of process steam consumed, soa] 
f mixing operations is regulated by electric timing clocks factories are usually provided with large boiler houst 
Upon leaving the mixers, the soap nasses through banks of The usual steam flowmeter and CO: indicator are install 
vater-cooled steel mills. The wate : leaving the mills is tested in each boiler with indicating draft gages for furnace, flue 
y indicating thermometers, since the mill temperature has and air box. Temperature recorders indicate the flue ga 
a direct bearing on soap output as well as on quality temperatures to and from the economizers. Steam pressur 
In the milling of soap flakes for package sale, gages are used with each boiler with a master pressul 
vater temperature must be properly regulated gage on the manifold. 
complished with the aid of in dicating thermometers Compressed air is generated by steam and electrical sys 
tems which include the use of pressure and load contt 
Plodding gages. Turbine equipment for generating power Is supplied 
In the plodding operation the ribbons of soap are amalga with a recording watt-meter and a synchroscope to tie 1 
mated into a homogeneous mass which is extruded contin with the power drawn from the city lines. Coal is weighe 
iously through a heated die. Most plodders are equipped in the ears and in batches from the storage bin. Water fed 
th two jackets, one on the barrel and one on the tapered to the boilers is from a surge tank equipped with a floa 
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ENTERS 


bis new RCA Oscillograph 
is just what you've been ask 
ing for! In design, in features, 
in performance —it’s a high 
quality instrument—and its 
price is surprisingly low! 
It’s equipped with an RCA- 
914 High Vacuum Cathode 


Ray tube employing the elec- 
trostatic deflection principle. 
The trace is very sharp and 
brilliant and permits ex- 
tremely fast photographic re- 
cordings of transients. 

The deflection amplifiers 
are essentially flat over a fre- 
quency response range of from 
t cycles to 100,000 cycles and 
will faithfully reproduce square 
waves as low as 10 cycle fre- 
quency. The gain control does 
not appreciably alter the fre- 
quency response. The ampli- 
fiers are arranged for either 
push-pull input (balanced to 


by radio users 





RAY 





OSCILLOGRAPH 
BY RCA! 


This brand-new 
instrument is yours at 
surprisingly moderate cost! 


ground) or single tube. Direct 
connection to the vertical de 

flection plates of the cathode 
ray tube is provided. 

An additional amplifier is 
provided for modulation ot 
the cathode beam from an 
external timing source, and 


prov ides a very 


convenient 
means for establishing a time 
constant of the trace. 

All controls are symmetri 
cally arranged on the front 
panel. The screen of the cath- 
ode ray tube is protected by a 
shatter-proof lens. Further de 


tails will be sent upon request 


Over 335 million RCA radio tubes have been purchased 
in tubes, as in parts and test equipment, 














it pays to go RCA All the Way 


Te! Equipment 


RCA Manufacturing Co., Inc., Camden, N. J. 
A SERVICE OF THE RADIO CORPORATION OF AMERICA 

















































pe hich controls the make-up from city ater. The surg Outages are measured with the cartons placed 
tan} filled th steam condensate and cooling water fron fitting aluminum forms to prevent bulging of packas 
the drying and n ng equipment Glycerin densities are normally determined by m« 
Power purchased from the city is brought through a re pycnometer which contains a calibrated volume 
v ittmete nt a t nstorme! om equipped wit! glycerin at a standard temperature. The specific 
the l immete}! vitches, capacitors, and transform mav be ecaleulated from the weight 
‘ ( educe the tage and regulate the current ac An electric titrimete is finding more general uss 
t equirements tine soap analysis particularly for determinatior 
t detern tions each department usua as the end point is obscure. The titrimeter acts on t 
‘ team fl mete ntegrating steam mete ciple of conductivity and an “electric eye” indicat 
te mete point 
( ce 1 i ! Nn ng equipment t wnout the Strengths of cases and cartons are determined 
{ time I eratior Mullen Tester, which forces a_ soft-rubber dia 
igainst a piece of tightly-held test material. The dia 
] / ; is expanded by hydraulic pressure until the burst 
f the test material is reached. The bursting pr 
I ‘ e to the t . cre atte indicated on a graduated dial 
trume ANG important uses Perfume and essential oil densities are determine 
1 { U t nst iment Ss the bond ton Westphal halanes whicl IS SIMIlar to an analytic | 
ter ; a n determining ¢ s oF purchased and — exeent that one pan is replaced by a calibrated float 
fat Locks. Since ¢ nd pleacnar ‘ “i mmersed in the liquid to be tested. The same equ 
, , n the « t and utility of no tis easy s used to determine quality of mine ral oils and othe 
art ca this instrument i mich Spe chased liquid materials. 
mee OO laa cab a ee ners \ Scott Tester is employed in fabrie breaking te 
— show loss in strength of fabric from multiple wash 
‘ : ctomete : MARI naicatior mw different formulas and soaps. 
ture I ton fatt clas ndicating contamination, 
: ; F r A photomete) compares the whiteness of fabrics 
under different conditions or with different soaps. 
As mentioned before crometers are used f measuring ‘ ; 
a eR Household washing machines find general uss 
‘errr eens eniiied dian: tae. Bibevaiiniian thn testing laboratories to reproduce home washing’ cor 
f freck nlodiied acan. Unless the venetratio _ The “Launderometer” is found in most soap laborat 
saudi rk. Nomieuas nee. tha noaw will be tec had te This machine holds a number of pint jars on a re 
Ries : it surface-cracking, or too soft to wrap wit! shaft, permitting simultaneous testing of several s 
‘ efacement under identical conditions. 
Ro-7T awe £ s find widespread use in organiza In the ‘‘Fadeometer,” samples of soap cartons and 
‘ that manufacture soap powder. In this machine a pers or fabries are exposed to ultra-violet light from 
imple of product is mechanically shaken on a set of screens /!@mp under reproducible conditions. This allows compa 
f definite period of time, th especial value of the test tests for degree of fading of these materials. This 
n the closely reproducible results which cannot. be ment is also used for an accelerated rancidity test 01 
btained with hand-screening. Portable potentiometer pyrometers find general u 
Keeping qualities of soap products are determined by calibrating the many recording and indicating the) 


torage under controlled conditions of temperature and hu eters and in providing temperature data at many 


nidity in a cabinet such as that manufactured by the Car points, 
er-York Corp The heat value of coal as purch ised is determined 
Routine breakage tests with a tensilometer are made o}1 xvgel bomb calorimeter which indicates the heat ef 
cartons containing perforations for opening device s, ete., to accompanying combustion of samples. 
nsure resistance to breakage within the proper limits Among other instruments frequently employed in « 
Boiler flue gas is tested in a portable Orsat unit which mental work are anemometer, planimeter, pH appa 
neludes absorption flasks for carbon dioxide, carbon monox fabric thread counter, recording hygrometer and sli 
de, and oxyge! chrometer. 


















Aucther Lemperature Problem Salved 


The Englehard Portable Pyrometer is serving many manufacturers 
measuring temperatures from 200 C below zero to 1600 C above 
zero. It has proved to be the answer to many temperature problems. 
Why not submit your own requirements to us. Our Engineers will 
cooperate with you. 





SEND FOR BULLETIN 





CHARLES ENGELHARD INC. 


90 CHESTNUT ST... NEWARK, N. J. 

















